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centage of patients with sustained castrate levels 
of testosterone and similar metastasis-free sur-
vival in the two groups. Benefits of tE2 as com-
pared with LHRH agonists include improved bone 
health (lower incidence of fractures), a better met-
abolic profile (glucose and lipids), and higher 
overall quality-of-life scores attributed to fewer 
hot flashes, better sleep patterns, and less fatigue.1

As Sears and Schuller note, gynecomastia is a 
side effect of estradiol administration and an 
important consideration for some patients who 
are considering options for androgen-depriva-
tion therapy. The data that they describe about 
breast size and extent of gynecomastia with es-
tradiol in persons assigned male sex at birth is  
an important addition to the conversation around 
choices for androgen-deprivation therapy. Their 
highlighting of how gynecomastia can be dis-
cussed with patients is a valuable addition to our 
article.

Grossmann and Russell discuss the use of 
lower-dose tE2 administered as a gel in addition 
to LHRH agonist injections as another strategy 
for androgen-deprivation therapy. Their random-
ized trial involving 78 men showed a lower daily 
frequency of hot flashes with an LHRH agonist 
plus estradiol gel than with an LHRH agonist 
plus placebo but did not show a better overall 
quality of life,2 and they reflect that higher estra-
diol doses may have been more effective. The 
add-back approach increases polypharmacy and 
potentially costs, and data derived directly from 
patients indicates a strong preference for avoid-
ing injections.3 Longer-term follow-up of patients 
who were recruited through the STAMPEDE-1 and 
PATCH trial networks will continue with the use 
of electronic health records.

A recent survey of more than 800 men with 
prostate cancer shows the importance of fully 
discussing the immediate and longer-term ef-
fects of starting androgen-deprivation therapy.4 
In our trial, 85% of the patients who received tE2 
reported any gynecomastia (events of grade ≥2 
occurred in 37%), as compared with 42% who 
received LHRH agonists (events of grade ≥2 oc-
curred in 9%); however, hot flashes were re-
ported by 44% of the patients who received tE2 
(events of grade ≥2 occurred in 8%), as com-
pared with 89% who received LHRH agonists 
(events of grade ≥2 occurred in 37%). The survey 
also shows the interest from patients for differ-
ent forms of androgen-deprivation therapy, in-
cluding tE2.
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Sex Hormone Influences on Cardiovascular Risk

To the Editor: In their review article (April 16 
issue),1 Skeith and Bates provide an important 
review of cardiovascular risk with hormonal con-
traception and menopause treatment. However, 
when discussing combined hormonal contracep-
tives, the authors do not differentiate between 
products containing ethinylestradiol (EE) and 
those containing natural estrogens such as estra-
diol (E2) and estetrol (E4). The evidence for less 

thrombosis risk with natural estrogens than with 
EE products is consistent across similar levels.

First, randomized hemostasis studies have 
shown that natural estrogens induce substantially 
less acquired activated protein C (APC) resistance 
than EE-containing drugs.2 The results of a vali-
dated endogenous thrombin potential–based nor-
malized APC sensitivity ratio assay predicted rela-
tive venous thromboembolism risks of 1.50 with 
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E2–nomegestrol acetate and 1.45 with E4–drospi-
renone, as compared with 2.42 with EE–levonorg-
estrel and 3.43 with EE–drospirenone.3 Second, 
meta-analysis of population-level data showed a 
hazard ratio of 1.95 for EE–levonorgestrel as com-
pared with E2-based drugs.3 Third, analyses of 
pharmacovigilance disproportionality from Europe 
and the United States both showed statistically 
lower thrombotic-event reporting ratios for E2- 
and E4-containing products — more than 50% 
below the signal for the EE-based drugs.4,5 To-
gether, these data support the importance of risk 
stratification in making decisions regarding estro-
gen content for combined hormonal contraception.
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To the Editor: In their review article on the risk 
of cardiovascular events associated with sex hor-
mone therapy, the authors acknowledge that the 
risk of venous thromboembolism (VTE) during 
testosterone supplementation remains poorly 
understood and that some studies have shown 
an increased risk, particularly during the first  
6 months of treatment. We were therefore sur-
prised that the accompanying Key Points box 
states that testosterone replacement does not in-
crease the risk of VTE.

In the randomized TRAVERSE trial,1 testos-
terone-replacement therapy was associated with 
an increased incidence of acute pulmonary em-
bolism in men with hypogonadism. Testoster-
one also increases hemoglobin and hematocrit 
levels, which are both associated with VTE in 
epidemiologic cohorts.2 In a recent analysis of 
the TriNetX Research Collaborative Network, we 
observed a higher risk of VTE events in 117,908 
men with hypogonadism who received testoster-
one than in matched untreated controls (hazard 
ratio, 1.26; 95% confidence interval [CI], 1.18 to 
1.34; P<0.001).3 Taken together, these converg-
ing data suggest that the assumption of no in-
creased VTE risk with testosterone supplementa-
tion may be overstated.
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The authors reply: We acknowledge the im-
portant work that Douxfils and others have un-
dertaken to examine the effects of natural estro-
gens on the hemostatic system and the risk of 
VTE. Although the systematic review and meta-
analysis that is referenced showed a significantly 
lower VTE risk with estradiol-based combined 
oral contraceptives than with those containing 
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synthetic estrogens (odds ratio, 0.67; 95% CI, 
0.51 to 0.87),1 the odds ratio for the comparison 
with the combined oral contraceptive that is 
viewed as safest (ethinyl estradiol and levonorg-
estrel) was not significantly different at 0.80 
(95% CI, 0.54 to 1.17). Even with adjustments, 
the upper boundary of the 95% confidence inter-
val fell below 1.0 for estradiol dienogest (hazard 
ratio, 0.49; 95% CI, 0.29 to 0.85) but not for no-
megestrol acetate–estradiol (hazard ratio 0.68; 
95% CI, 0.37 to 1.25).

Although an analysis of pharmacovigilance 
data can identify drug-related safety signals or 
provide reassurance about safety, it is hampered 
by issues of data quality and consistency, report-
ing bias, confounding, and inability to prove 
causality. Consequently, results are generally not 
accepted as definitive. Of note, the American 
pharmacovigilance data2 that corroborate the 
corresponding data from Europe3 only became 
available online after our article was accepted 
for publication. We recognize the growing infor-
mation about natural estrogen contraceptives 
and look forward to incorporating these accru-
ing data into future guidelines and recommen-
dations.

Some caution is suggested in the interpretation 
of data surrounding the risk of pulmonary embo-
lism with testosterone therapy in the TRAVERSE 
trial.4 This finding was a component of a tertiary 
outcome, and the diagnosis was made in 24 of 
2596 patients (0.9%) in the testosterone group 
and in 12 of 2606 patients (0.5%) of those in the 
placebo group. In addition, the investigators ap-
propriately had made no prespecified plan to ana-
lyze this outcome.

We congratulate Bonnet and colleagues on 
their TriNetX Research Collaborative Network 

publication. Like all observational datasets, this 
one has limitations that prevent conclusions about 
causality. Therefore, with the caveats contained 
in the body of our article, no conclusive data at 
this point show that testosterone is associated 
with an increased risk of VTE.
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